
PLANT LESSON

LEARNING ABOUT  
PARTS OF PLANTS

Grade 2 and up

Science

Purpose and Content of Lesson:  
Tower Garden® seeds are planted in wool cubes, covered with 
vermiculite, and given only water to germinate. Students will 
examine soaked bean seeds to identify the embryo within and 
predict how seeds will grow. Key questions to be answered are:

•	 What	is	inside	a	seed?
•	 How	does	soaking	a	seed	in	water	change	its	appearance?
•	 How	is	the	soaking	of	seeds	mirrored	in	nature?	Why	do	

seeds	need	to	get	wet	to	germinate?
•	 What	is	the	connection	between	what	is	inside	the	seed	and	

how	it	grows?	
•	 What	do	seeds	need	to	grow?
•	 Can	seeds	germinate	without	soil?
•	 Do	seeds	need	light	to	germinate?	

Every seed consists of three main parts: 

1. Embryo is a tiny plant in the seed that may grow roots, 
stem, and leaves under proper conditions.

2. Food supply (called cotyledon in dicots like beans, endo-
sperm in monocots like corn) surrounds the embryo and is 
the seed’s only source of nourishment as it pushes through 
the	soil	to	grow.	When	leaves	grow	and	manufacture	food	
through photosynthesis, the plant no longer needs the 
seed’s food supply. The food supply for a bean is used up in 
about two weeks. 2

3. Seed coat is a protective covering for the developing em-
bryo.1 It helps protect the inside of the seed from insects, 
disease, and damage. Sometimes the seed coat is smooth 
and paper-thin like that of a kidney bean. A coconut has 
a thick, hard seed coat and the seed cannot grow until the 
seed coat is broken.2

Next Generation Science Standards (NGSS):  
http://www.nextgenscience.org/search-standards 

Disciplinary Core Ideas 
LS1.A: Structure and Function

All organisms have external parts. Plants have different 
parts (roots, stems, leaves, flowers, fruits) that help them 
survive and grow. (Grades K-2)

Plants and animals have both internal and external  
structures that serve various functions in growth, survival, 
behavior, and reproduction. (Grades 3-5)

LS1.D: Information Processing
Plants respond to some external inputs. (Grades K-2)

Common misconceptions about seeds:
Most learners do not know what is inside a seed or that the 
plant parts that emerge during germination were already 
within the seed. Even after dissection and examination of the 
embryo, they do not always make connection between the 
embryo inside the seed and the germinating sprout.  
Students will be amazed that many foods are seeds –  
especially wheat (bread), rice, and corn. Some will argue  
that beans and nuts are not seeds because they are foods, and 
only the ones from the seed packs are true seeds. Many  
believe that seeds need light to grow because they know that 
plants need light to grow. It is difficult for young students  
to believe that plants can grow without soil, and growing 
plants in water, as in the Tower Garden, is a novel idea.

Lesson Objective: 
Learners will draw and label the main parts of a seed (seed 
coat, food source, and embryo) on a diagram, and explain how 
each contributes to germination. Learners will also identify 
conditions for seed germination: water and warmth.

This lesson precedes the planting of seeds in the Tower  
Garden’s wool cubes, so students understand that seeds can 
and do germinate without soil and even without sunlight.  

In growing Tower Garden plants students will learn through 
their plant growing experiences, that once tiny leaves appear, 
they need sunlight to manufacture food. In addition to water,  
the new shoot also needs nutrients, typically found in soil, 
to maintain health and optimal growth. The Tower Garden 

1

2

3

4

Developed	by:		Debra	Zinicola,	Ed.D.,	Seton	Hall	University,	Chair,	Department	of	Educational	Studies,	and	
Marian	Glenn,	Ph.D.,	Seton	Hall	University,	Professor,	Department	of	Biological	Sciences					

Seeds and How They Grow



plants will receive light and nutrient tonic mixed into the 
water supply so plants can thrive without soil. There will be 
many opportunities for students to observe how supplying 
varying amounts of these resources affects plant growth in 
the Tower Garden over time. 

ENGAGE 

Seed classification by properties:

Have	a	variety	of	seeds	available	for	students	to	observe	on	
trays or plates. Some examples are: wheat berries, brown and 
wild rice, corn, varieties of beans (especially large lima and 
kidney beans), lentils, peas, seeds from outdoors, seeds from 
seed	packets,	and	washed	seeds	from	fruits.	Distribute	hand	
lenses and use only dry seeds and beans that have not been 
seasoned,	roasted,	split	(as	with	dry	peas)	or	chopped.	Do	not	
use peanuts or nuts because of allergies, and be mindful of 
other allergies students may have when they work with seeds 
and plants. 

Have	students	work	in	small	groups	to	separate	the	seeds	into	
two or three groups by their properties.  

Upon	completion	of	this	investigation,	have	each	group	share	
their classification criteria and other observations about their 
seeds. Many misconceptions will be identified in this sharing 
of ideas, so avoid writing what students say on the board 
and do dispel misconceptions and substitute with correct 
conceptions. Typically, students attend to what is written on 
the board as notes, so only correct concepts should appear in 
writing. Remind students that all samples they are observing 
are seeds and contain the same internal seed parts. Some are 
easier to observe than others because they are larger, and the 
larger seeds are the ones that will be examined in more detail 
in	the	next	lab.	Collect	the	seeds	but	leave	each	student	with	
one dry kidney bean and lima bean for comparison in the 
following lab.

EXPLORE 

Key questions for Seed Dissection lab: 

1. What is inside a seed?

2. How does soaking a seed in water change its appearance, 
and how is the soaking of seeds mirrored in nature? Do 
only wet seeds germinate?

3. What is the connection between what is inside the seed 
and how it grows?

Preparation:  Soak large lima beans and red kidney beans 
prior to teaching.  Lima beans need to be soaked for several 
hours because they fall apart with too much soaking, but  
kidney beans should be soaked for 24 hours. Soak enough 
beans so each student receives 2-3 of each type.  

Each student will also need a toothpick and hand lens.

Seed Dissection Lab

What	is	inside	a	seed?		Students	predict,	then	discuss	their	
ideas in their groups and have a spokesperson share the 
group’s ideas.

Each student will receive:

1. a small plate with several large lima and kidney beans that 
have been soaked, 

2. one of each bean type that is not soaked, 
3. a toothpick, 
4. a hand lens, and
5. a science notebook or handout for labeling and notes.

Upon	receiving	the	materials,	have	students	make	observa-
tions, without too much manipulation, of the soaked seeds 
vs.	the	dry	seeds.	Have	them	share	their	observations.	They	
should note that the soaked seeds are larger and softer. This is 
an important observation that will be revisited when germi-
nation is discussed.

EXPLORE and EXPLAIN

First, have students describe what they 
observe on the exterior of the seed. 
This is the seed coat. Its job is to cover 
and protect the seed from insects, 
disease, and damage. 

Second, direct students to open their seeds as follows:

Take the toothpick and probe along the outer, curved seam 
between the two halves, and open the seed like a book. Put it 
flat on the plate with the two halves open wide. Do the same 
with the other seeds.

Here is an example that can be projected from the Great 
Plant Escape website that also contains excellent content 
and vocabulary: http://extension.illinois.edu/gpe/case1/
c1facts2e.html
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Third, while looking at the projected image, have students 
look for the embryo using the hand lens. They will see these 
parts:  two leaves overlapping (shoot), and a root-like struc-
ture underneath. Together, these two parts are called the em-
bryo, or the baby plant. Check that every student can point 
out this structure with the toothpick to be sure he or she has 
found both parts of the embryo in at least one of the seeds.  
Sometimes, with manipulation, the embryo falls out or falls 
apart, which is why they have extra seeds.  How do you think 
this embryo will grow? (Shoot will grow up towards the sun 
and root will grow down).

Ask:  How does soaking a seed in water change its appear-
ance and how is the soaking of seeds mirrored in nature?

Fourth, have students point to the solid interior of the seed 
and explain that this is the food source for the baby plant.  
Now discuss the importance of soaking the seed. Remind 
students of their observation that soaking seeds makes them 
get swollen and softer. In spring, when the temperature 
is warmer, snow melts, and it also rains. This water drips 
through the soil and soaks the seeds that are there. Seed 
swell, and the food source softens, just 
as we observed.  Then the embryo can 
use that food to gain energy to grow 
(germinate). In seeds that have two 
parts (dicots) the food source is called 
the cotyledon. (Young children can use 
term food source.) Have students retell 
this story in their own words to ensure 
understanding.  

Ask:  What would happen if a seed did not get 
enough water to soften the food source?  

EXPLAIN

Students will demonstrate their understanding by completing 
the following on the attached assessment handout:

1. Draw and label the exterior and interior of one of your 
seeds (seed coat, food source, embryo shoot, embryo root).

2. Write the term next to its definition:
 food source _______________
 embryo shoot _______________
 embryo root ______________
 seed coat _______________

 a. protects seed from insects, disease, damage 
 b. will grow down into the ground
 c. will provide baby plant with energy
 d. will grow up towards the sun

 3. What would happen to the germinating plant if an insect 
munched on the shoot part of the embryo?        

4. What will your seed need to grow other than warmth? 
_____________________ Explain. 

EXPAND

Ask:  Will seeds grow if only given water?  

Growing seeds on wet paper towels:
There are many ways to have students plant seeds on wet 
paper towels to observe germination, but this is my favorite 
because in one or two days students will have germinating 
seeds to observe.

Materials:

•	 Un-soaked	seeds:	radish,	lentil	and	lima,	5	of	each	type	for	
each student.

•	 A	one-quart	zip	bag	for	each	student.
•	 Two	paper	towels	folded	to	fit	in	the	bag	end	to	end	and	

top to bottom in each bag.
•	 A	small,	bathroom-sized	cup	1/3	full	of	water	per	student.

Students do the following:

1.  Write	their	names	on	the	top	of	the	bag	with	a	Sharpie	
marker. 

2.  Fold and place the paper towel in the bag.  
3.  Pour the water a little at a time into the bag with the bag 

flat on their desks, just lifting the top 
     of the bag.  Assure them the water will spread across the 

paper towel.
4.  Plant the three types of seeds on the top of the paper  

towel, press out the air, and zip it shut.   
5.  Place	bag	in	a	warm	location.	Bags	can	be	stacked.		Do	

seeds	need	light	to	grow?	We	will	find	out.
6.  Predict which seed will grow first – smallest (radish), 

medium	(lentil),	or	largest	(lima)?			
     In 24 hours or less, they will have their answer.

Another seed planting activity that allows students to ob-
serve germination is using two plastic cups with paper towels 
and seeds between. It is described on following webpage 
called Seed Hunt: http://cuip.uchicago.edu/wit/99/
teams/pizza/seeds.htm

EVALUATE 

See Seed Assessment (last page)

The radish seeds typically sprout in one day and lentils follow 
shortly after. The lima takes about a week to germinate.  
Remind students about the food source within the seeds and 
how water softens this food for the embryo. An excellent 
critical thinking question can be asked one or two days after 
this lesson as students are observing their germinating seeds 
in a bag. 

Based on what they have learned about how seeds begin to 
grow, ask why the smaller seeds grew first. Students can dis-
cuss their ideas with others before answering the question.  

It is hoped they will see that smaller seeds have 1) less of a 
food supply so they grow fast to make food, and 2) more of 
the smaller seed’s surface is exposed to water so the food 
supply gets wetter and softer for use by the embryo.
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1Facts, terms, and definitions about germination:  
http://www.cactus-art.biz/note-book/Dictionary/Dic-
tionary_G/dictionary_germination.htm

2Vocabulary:   
www.biologyjunction.com/SeedIdentificationDissection-
Lab.doc

3Bean seed embryo image:   
http://sciencelearn.org.nz/Science-Stories/Seeds-
Stems-and-Spores/Sci-Media/Images/Bean-seed-em-
bryo

 Plant Structures: Seeds – What’s inside: Great Plant Escape: 
http://extension.illinois.edu/gpe/case1/c1facts2e.html

 What is a seed? Facts, germination activity, quiz:  
Great Plant Escape:   
http://extension.illinois.edu/gpe/case3/c3m1.html

 Seed Dissection Lab: Norwood Science Center:   
http://www.sites.norwood.k12.ma.us/sci/plans/lp4/
plants/Seed%20Dissection.pdf

 Germination movies: Plants-in-motion:   
http://plantsinmotion.bio.indiana.edu/plantmotion/
starthere.html

 Germination, seed parts, text and video: Biology of Plants: 
http://www.mbgnet.net/bioplants/grow.html

 What is inside a seed handout: Clifford Garden : 
https://cliffordgarden.wordpress.com/2010/12/05/
inside-a-seed/

 Two seed planting activities with wet paper towels: Seeds: 
http://cuip.uchicago.edu/wit/99/teams/pizza/seeds.
htm

1. See the Great Plant Escape quiz:  http://extension.
illinois.edu/gpe/case3/c3m1.html that students can do 
on their own or in class.   

2. See also handout on the following page. Go over the ger-
mination sequence with students.

3. View germination time-lapse video site and click on  
“Germination:”  http://plantsinmotion.bio.indiana.
edu/plantmotion/starthere.html

4. Students now understand that seeds can grow in water 
from their paper towel germination activity, so they can 
plant their Tower Garden seeds in wool cubes soaked in 
water and cover with vermiculite. Keep in a warm loca-
tion.	When	the	shoot	appears,	place	trays	in	the	sun	or	
under a plant light.  

HANDOUT

https://cliffordgarden.wordpress.com/2010/12/05/in-
side-a-seed/

SEED LESSON REVIEW
Name ___________________________________________                                              
Date	_________________

Write	the	correct	terms	from	the	word	box	to	complete	the	
seed story.

1. We	observed	the	outside	of	a	bean	seed	and	saw	a	
	 ___________.		When	we	opened	the	seed,	we	were	able	 

to observe the baby plant called the _____________.   
It consisted of a tiny ___________ and a _____________.   
Most of the inside of the seed is made up of the ______

 ________ to nourish the baby plant.

2. Seeds need ________________ and _________________
to germinate (grow).

4. Once they germinate, plants also need  
_______________ and _________________ to grow.

5.  Name some seeds that you know:    
_____________________________________________

SEED DISSECTION ASSESSMENT
Name____________________________________________                       
Date__________________

1.  Draw	and	label	the	exterior	and	interior	of	one	of	your	
seeds (seed coat, food source, embryo shoot with seed 
leaves, embryo root).

2.  Write	the	term	next	to	its	definition:

 food source _________________________
 embryo shoot         _________________________
 embryo root           ________________________
 seed coat  _________________________

 a. protects seed from insects, disease, damage 
 b. will grow down into the ground
 c. will provide baby plant with energy
 d. will grow up towards the sun

3.  Explain what would happen to the germinating plant if an 
insect munched on the shoot part of the embryo. 

 4.  What	will	your	seed	need	to	grow	other	than	warmth?	
_____________________ Explain why.
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Web Resources Appendices:  
Graphic handout on seeds, review  

worksheet, seed dissection assessment
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Turn and Talk:
 Explore this question with others in 

your group. Select one person to share 
the group’s ideas.

Let’s Explore:
 Next, we are going to examine soaked 

bean seeds to see what is on the  
outside and inside.

 Let’s begin the Seed Dissection Lab.

What is inside a seed?
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You will receive:
 a plate with lima and kidney beans that have been 

soaked in water;
 one of each bean type that has not been soaked;
 a toothpick;
 a hand lens; and
 a science notebook or handout for labeling and notes.

Let’s Explore: 
Look at the seeds on the outside. How are the soaked 
seeds alike and different than the dry ones?

Seed Dissection Lab
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Let’s Explore: 
What do you observe on the outside of your seed?

What does it look and feel like?

This is the seed coat.

Its job is to cover and protect the  
seed from insects, disease, and damage.

Seed Dissection Lab

1
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Seed Dissection Lab
Let’s Explore: 

Take one soaked seed and your  
toothpick and probe along  
the outer, curved seam  
between the two halves.

Carefully open the seed  
like a book.

Put it flat on the plate with  
the two halves open wide. Do  
the same with the other seeds.

1
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Seed coat

Food stored in
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Let’s Explore: 
Use your hand lens to find the embryo–the baby plant.

Seed Dissection Lab

Embryo

Seed coat
Cotyledon



B Y  J U I C E  P L U S +

Let’s Explore: 
The embryo has a leaf part  
called the shoot (two leaves  
overlapping, and a root.

Find them both and point  
to them with your toothpick.

Which part will grow up  
to the light? ______________

Which part will grow down  
into the soil? ________________

Seed Dissection Lab
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Let’s Explore: 
Now look at the solid interior of the seed.

• This is the food source for the  
embryo (cotyledon).

• It has nutrition the embryo  
needs to get energy to grow.

• But the seed has to get wet first  
to soften the food source.
How does this happen in nature?
What would happen if a seed did not get enough   
water to soften the food source? Explain.

Seed Dissection Lab
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Let’s Explore: 
Now that you have seen the inside of  
a seed, with the embryo shoot with  
leaves and the embryo root, how  
do you think the plant will grow?

 What does a seed need to grow?
 What does a plant need to grow?
 Do you think we can grow seeds  

in water without soil?
 Let’s try to grow seeds with only water and see.

Seed Dissection Lab

1

2

3

4

5


	Lesson 1 Seeds Lesson Plan - Grade 2 and up.pdf
	Lesson 1 Seeds PowerPoint - Grade 2 and up
	Lesson 2 Roots Lesson Plan - Grade 2 and up
	Lesson 2 Roots Powerpoint - Grade 2 and up
	Lesson 3 Stems Lesson Plan - Grade 2 and up
	Lesson 3 Stems PowerPoint - Grade 2 and up
	Lesson 4 Pollination Lesson Plan - Grade 2 and up
	Lesson 4 Pollination PowerPoint - Grade 2 and up



